Vesicular acetylcholine transporter can be a morphological marker for the reinnervation to muscle of regenerating motor axons.
This study was designed to evaluate whether the vesicular acetylcholine transporter (VAChT), which packages acetylcholine into synaptic vesicles, can be used as a marker for regenerating motor axon terminal. We examined motor axon regeneration in the tongue after hypoglossal nerve axotomy, using an anterograde tracer biotin-dextran (BD), retrograde tracer Fluoro-Gold (FG), electron microscopic (EM) observation, and VAChT immunocytochemistry. BD study demonstrated that outgrowth of thin regenerating axons into the frontal area of the tongue was firstly observed at 14 post-operative days, and presynaptic formation of neuromuscular junction (NMJ) was observed from 21 post-operative days. Under electron microscopic observation, reconstruction of new NMJs was observed within the interval between 21 and 28 days. VAChT-immunoreactive nerve terminals disappeared by 3 days after axotomy, slightly appeared at 14 post-operative days, and thereafter gradually increased in number from 21 to 28 post-operative days. The re-expression of VAChT positive presynaptic terminal was almost the same as those obtained in BD, FG and EM studies. Regenerating axons tip in the crush model of the hypoglossal nerve exhibited prominent VAChT immunoreactivity in growing tip of regenerating axons. These indicate that VAChT is an excellent morphological indicator for regenerating nerve terminals of motor neurons.